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In 1958, when James D. Watson worked his way up to the rank of associate professor at Harvard, the young biochemist had on his curriculum vitae 18 papers. One of them, published 5 years earlier, described the structure of deoxyribonucleic acid.
Today, the bibliography of a candidate facing a similar climb often lists 50 or even 100 papers.
As the comparison suggests, paper inflation has become a fact of academic life during the past two decades. This is especially the case in biology and medicine, where researchers sometimes list 600 or 700 papers.
The increases stem not from a sharp rise in productivity but rather from changes in the way people publish. Coauthorship is on the rise, as is multiple publication of the same data. The length of papers, meanwhile, has been decreasing.
These changes do not always bode well, according to two dozen sociologists, journal editors, compilers of scientific indexes, statisticians, and bench researchers with whom Science spoke recently. Take for example the emergence of the Least Publishable Unit (LPU), a term associated with the shrinking length of papers. LPU is a euphemism in some circles for the fragmentation of data. A researcher publishes four short papers rather than one long one. This fragmentation contributes to a host of problems, not the least being the sheer growth of the literature. One estimate holds that Index Medicus for 1985 will weigh more than 1 ton.
Keeping up with the literature is an old struggle, but changes in publishing are also creating new problems and raising new questions. Take coauthorship, where names are often added gratuitously. An editor at one journal, Blood, recently received a call from an irate researcher who asked that his name be removed from a manuscript that he had just seen and with whose conclusions he did not agree. His sole contribution had been a few seconds of conversation with the lead author in an elevator.
This type of event is rare, but the overall problem of paper inflation affects everyone writing a bibliography. In es- Requests for removal occur most often while a paper is still in manuscript. This is because of the revised copyright law, which demands that each author sign a release when an article is accepted for publication. On occasion, however, even this does not prevent a squabble associated with coauthor abuse from breaking into print. In September 1979, Fertility and Sterility published a study by 16 authors affiliated with McGill University in Canada entitled "Prolonged amenorrhea and oral contraceptives." The three and a half page paper concluded that evidence does not support the existence of a "postpill" syndrome. That December, a cryptic letter arrived at the offices of the journal. ''Among some 12 or more so-called coauthors, my name is listed as well," wrote George H. Arronet, of the Royal Victoria Hospital in Montreal. "I would like to inform you that I have no part in this paper whatsoever nor do I agree with the conclusions drawn from his study." The letter was published in the March 1980 issue. Also published was a reply from the lead author of the article, who said he believed "that an erratum is indicated." While rises in coauthorship are a statistical fact, trends in the multiple publication of the same data are based on the observations of individuals. David T. Durack, a researcher at the Duke Medical Center who has written on the subject of inflated publishing, notes that "many of us are guilty of premature publication of studies still in progress," mostly due to career pressures or fear of being scooped. This results in an interim report and then a final report, one often indistinguishable from the other. Durack recommends that editors create a new category for manuscript approval: "accept, contingent upon eventual satisfactory completion of the work."
Subtle changes in the presentation of data, says Gallo at NCI, makes multiple publication difficult for even careful reviewers to catch. "About 6 years ago we found a growth factor, and today there is this group of very bright guys who are making quite a name for themselves with --1138 it. They've done a blitzkrieg in the field since we founded it, clearly publishing the same, overlapping data in diSerent places, often in prestigious journals. Unlike the rise in multiple publication, which is apparent only to those who follow a particular field, the shrinking length of papers has been revealed by Clifford A. Bachrach, editor of Index Medicus. "Take an epidemiological project that looked at the relationship of several variables to the incidence of disease. It ended up being printed as fairly brief papers in three journals instead of one slightly longer one. People just subdivide more than I like."
Especially troublesome is the effect of the LPU on those who are least prepared to cope with the difficulties it presents. Raymond Owen, of the California Institute of Technology, is currently drawing up the outlines for a genetics course. "Here the fragmentation is clearly unforstatisticians. According to King Research, a Washington-based consulting firm that does work for the National Science Foundation, the overall trend in scientific literature since 1970 has been toward fewer pages per article, with the trend in the life sciences being slightly more pronounced. Of all fields, moreover, the life sciences have the shortest articles, averaging six pages.
Again, reasons are diverse. Editors, faced with the explosion of information, consistently tell authors to trim the fat. More and more journals are passing on the increased costs of operation to authors in the form of page charges, another incentive to trim. As new research techniques become widespread, the "methods" section more often is deleted or squeezed. Short manuscripts are also more likely to be processed quickly, as the priority-conscious are quick to point out. In addition, many journals during the past decade have institutionalized a "brief communications" section for short papers. "There is no question about the popularity of our concise com- Since only a few administrators have the time and sophistication to sift through a thick bibliography that at first glance looks promisingS problems and misjudgments are probably more common than is ever admitted. A recent example is the case of Elias A. K. Alsabti, a 25-year-old researcher from Jordan who listed 60 papers on his curriculum vitae (Science, 27 June 1980). Alsabti had pirated at least seven of his papers and published them in obscure journals. This, however, was unknown to administrators at Baylor College in Houston, where Alsabti was almost accepted into a residency program in neurosurgery-until a researcher who had worked with. Alsabti told an administrator at Baylor the details of his academic rise.
Rather than trying to cope with the effects of paper inflation, some researchers have recommended radical steps to prevent the growth of padded bibliographies in the first place. Durack, writing in the 6 April 1978 New England Joarnsl of Medicine, says, half-seriously, that the National Institutes of Health should limit the number of papers by each author to five per year, with a stepwise reduction in funding as an automatic penalty for each paper published above five. Other observers, instead of recommending a reliance on bureaucratic sanctions, have called for-rigorous self-restraint by researchers
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